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DISTRIBUTION OF APOLLO 15 LUNAR SAMPLES
The National Aeronautics and Space Administration has
begun general distribution to U.S. and foreign scientists of
the largest and most varied collection of rocks and soil yet
returned from the moon.
More than 2,200 Apollo 15 samples and polished thin
sections weighing a total of about three kilograms (6.6 pounds)
will be distributed to 201 principal investigators for study
by them and their cc-investigators during the next year.
Approximately 700 scientists in the United States,
Virgin Islands, 15 foreign countries and one international
body (European Space Research Organization) will take part
in analyzing the material collected by Astronauts David R. Scott
and James B. Irwin near Hadley Rille and the Apennine mountain
front on the Moon last July.
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The scientific investigations will provide detailed
information on the sample's mineralogy, petrology, chemistry,
age and history and on the effects of micrometeorite impacts,
solar radiation and cosmic ray bombardment.
Preliminary examination of samples in the Lunar Receiving
Laboratory (LRL) at NASA's Manned Spacecraft Center, Houston,
and studies of a small number of selected samples at other
-laboratories, show the Apollo 15 material to be of three types —
dark-colored, iron-rich basalts associated with mare and rille
formation; a few basalts enriched in feldspar collected near
the Apennine front; and light-colored, fragmental rocks or
breccias consisting of soil-like materials which have been
cemented together or of rock fragments which have been welded
together by partial remelting.
The Apollo 15 material also contains several unique or
unusual samples, some of which came from a small area on the
Apennine front near Spur Crater. The samples collected at
this site include a white crystalline rock called anorthorsite,
composed almost entirely of calcium-rich feldspar, and
preliminary age dating shows it to be about 4 billion years
old; a very interesting black-and-white rock containing light-
colored fragments composed of feldspar-rich breccias and dark-
colored fragments composed of basalt; a 1.1 kilogram (2.5 pound)
breccia which has the lowest potassium content of any lunar
sample; and several green rocks.
- more -
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Other samples of special scientific interest include a
9.6 kilogram (21.2 pound) basalt which is the largest rock
ever returned from the Moon; numerous particles of a unique,
green glassy material which has been discovered in nearly every
sample of Apollo 15 soil and which appears to be derived from
a common source; and a sponge-textured basalt about the size
of a grapefruit which is about sixty (60) per cent porous.
By studying the Apollo 15 samples, scientists hope to be
able to characterize lunar rocks which formed prior to the
filling of the mare basins. A number of samples, mainly
composed of breccias from St. George and Spur Craters, along
with several basaltic rocks, may be composed of material which
formed before an asteroid-sized body is believed to have im-
pacted the Moon, blasting out the basin which formed Mare Im-
brium early in lunar history.
Soils and breccias collected near the lunar module are
believed to contain ray materials from Aristillus or Autolycus,
craters located on the eastern edge of Mare Imbrium which may
penetrate through the mare fill to the underlying basement
material.
- more -
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Other studies may provide clues to the formation of
rilles, the canyon-like depressions which extend for hundreds
of kilometers across the lunar surface. And it is hoped ages
can be obtained for some of the craters at the Apollo 15 site
which would provide relative sequence of formation of features
at the Hadley site.
More than fifty layers of lunar soil, collected in a
2.5 meter (2,72 yards) deep drill core, are expected to illumi-
nate millions of years of lunar and solar history recorded in
the stratigraphic sequence in much the same way as the history
of a tree can be reconstructed from its growth rings. Small
samples from ends of each of the six segments making up the
drill stem will be distributed for reconnaissance study and
will provide information which will assist in planning for a
more comprehensive future study of this important and complex
sample.
The samples to be distributed represent around four per
dent of the 77 kilograms (170 pounds) of lunar material
returned by Apollo 15. The reamining 96 per cent of the sample
material will be stored at MSC under carefully controlled
conditions for future study.
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A total of 176 kilograms (388 pounds) of lunar
material has been collected by the four U.S. lunar landing
missions through Apollo 15. Of this total, 163 kilograms
(359 pounds) are placed in reserve for future studies, for
a time when new scientific instruments and concepts might
become available.
Following is a list of principal investigators:
coPH a
o a o
H H
W
CO
g
H
S
B
O C5
P~!
a
m
H
eg
s.o
•P
•H
S3
C
Ofj
u
in
•
m
CO
•H
e
O
o
o
•H
tn-P
H
O
- 6 -
o
•
in
I
9
(0
OJ
(U Q)
-P
o
0) -H
r) C CQ
04 O -P
cnc
&* ffi g
•H
o'
•
cs
in
in
I i
rH Q)
HJ rH
0) >
O Q)
M K
a
O1H
rl O
U CO
•H CO -P
S-H C
CQ 0)
O
H
1
rtg§
cl EH
H D
EH E-i
CO H
W EH
> CO
H H
^j
•H
CQ
J^
>
•H
C
D
0)
• -PPQ n)
4J
• CO
o
<C IT)
S3 k C
O Q) O <U
N r) N ft
H -O -H g
OH O M 0)
<! S <J EH
H
O
C 0)O -PN 3
•H -P
rl -H
<; -P
COm • s
O I'D H >i
i \ !_!
• -H 52
CQ cn «M a o
* Q) O fa
>1 > CQ H
cn-H o i-q
n) C 3 <
S3 D EH U
cn
• m oEH -H rH
C O «
^ ij d C
CO O 5 <1)
C «4-i 0 TJ
0) -H Q) IB
M rH EH CQ
.£ IT) <B
r=q C_) 04
V-I
0)
-P§
u
• X!
<C O)-l
• IB
U Q)
CO
- 0)
C «
0)
CO >H IB
rl Q) -P
0) H 0)
•O CQ i-H
(H IB O
«5 K O
00
VD
m
CO (B
Q) -H
•H ^ O
-P CO -H
Q) O -H
ft O -P
O A
•H
CQ H
>iO
.0,
CM
CQ CQ
(Q CO
iS id
i-H i-l
CJ> O
10
•H
fi
O
m
u
co
CO
CQ
>1 Q)
•H (1)
CQ in
H C
0) <i
•H CQ
C O
o
OJ
CQ
•H
a
CQ
-P
g S
O 1H
m n
g w
O-P
r) C
H 0)
n) O
g_l I \
o
CO
n)
••H
o
•H
rH
IB
o
h> -P O
•H en
•O ™-H
rH Q) Q
O >
CO
CO
pTj fT^
020
H H
• K EH
O EH U
2 W
CO
CO
ll2
H4 PHO cj
g~
CO
w
H CO
2
DLI <v
^v ^^O O
*••'
H
3:
co
t| [r]
0 rH
Qj
• s
o <j
2 co
2
_ o
Q H
W EH
O O
« H
Si w
2
H
1
PHp z
EH O
rt! M
CJ En
H D
EH EH
CO H
W EH
> CO
53 2
H H
O
t-»
•
o
H
O
•
CO
CTl
H
to
-P
T3 O
G 0)
•• fO MH
Q) 4H
H q W
3 0
-P -H q
O -P O
P -rl -H
rl CO 4J
•P O (0
W £VH
o ETI
rl O (0
0 u K
-H
•H
rl
oMH
•H
rH
• fO
o o
• M-(
o o
V >^&> -P o
3 -H en
•H 10 0)
C H -H
Q) Q) Q
X! >
vj
 B j —4
rl q (0
rij D CO
o
o
•
r-
H
0
•
H
H
m
H
CO
•P
q
e
a)
rH
(U
U
fO
EH
•H
e
oMH
•H
rH
• -fd
< CJ
• MH
pn o
CO
* >i 0)
M -P rH
0) -H 0)
y K) fT^
0 rl C
Q) Q) <
'O ^
(1) -H CO
m c o
ffl D ^
o
VD
•
0
CM
CM
•
O
CO
00
CM
1
rl
O(0
M
<0
r;
O
CO
0 0
•H -H
(0 CO
O
•H
e
oUH
•H
rH(0
U
•
t£ MH
O
^
flj ,^
£ jj
rd -H >i
tn to a)
C! rlrH
•H QJ 0)
H > *
P fl OJ
ffl D CQ
O
0
«
rH
H
O
•
rH
CM
r-
ti0 i
XI rl
S g
U H
m ca
0
o
to -H
•H fi 0
tO (0 -H
>i tn ff
rH rl (0(0 O Oi
5
•Hfi
o
<4H
•H
rH(0
u
m
o
• >1a -P
- to a)
f* tl ^J
M ^» ^^
•H OJ OJ
> > .*
rH -rl rl( O c a )
U O ffl
- 7 -
CO O
o
• o
in
in in
• r**
o
CM
CO ^
0)
0-P
•H m
T3 x! 0 I
ro m rH o
rl -rl -rl 10
O &>CO -P -H
•HO rl rl
X! H 4H 10 (0 XI
nJ (0 nj Q
H -P >i JH QJ
CT> tO 'O Q) NO)
rl H ^-> -H H fO
-P U CO S 10 fH
0 C
C4 (5J
*^ 1 ^^ |g fl)
>
• O rl
W MH 3
•H CO
• rH
CO (0 rH
O (0
o
H >H -H
O CT1
O
Q) -P Or!
(0 -H >i • QJ (0
X! W Q) S CJ &4
0 r4H
•H QJ Q) - • O
g > ^ H CO rH
rl -H rl rl G
(0 G QJ ( 0 * 0 )
O D CQ U D S
in
in
^in
rH
o
•31
U)
rH
(0
O M
U Q)
11
rl U»
O
»H CO
-p
CO C
•H Q)
W g
H rH
(0 W
a
-H
fi
O
•H
rH
(0
O
«4H
• O
>1
• -P O
rij -H CT
CO 0)
^ rl -H
H QJ Q
Q) >
CT>-H G
W D CO
O
CM
^
CTl
CO
O
CM
CM
CO
rH
1
Q)
M
P
to(0
QJ QJPi g]
O
•P QJ
O O
to g
H (0
>d to
oj q 4J
£» XI QJ(0 <J 6
CO
m
o
QJ
4J
3
-P
•H
4J
CQ
r*
H ^l
• &>
CO fO O
•H rH
" C O (0
fj V-i fj f?
•H O X! QJ
Q) »H O >Ojj -H Q) m
CO rH EH COQj (C nj
W U ft
O
m
9
ro
o
o
rH
Q>
O
c
Q)
O
CO
Q)
C
•H
^
CO
(0 •
rH 0
« tnu2 3
• O w ffl
2 Q O O
1 -H -H
kiH p r<
C-l 3 0(0 QJ (0 S
E C C
C C O (0
QJ O rl 4J
QJ Q -P q
rl CJ CO (0
u a< w
CO
fa 53
020
, HH C-|
O EH U
2 H
CO
CO
u -.
O co
»PH PH
o u
s
""'
g
CO
W
2 **•*
"H COfa 2
l3
fa pi
o o
if
CO
°i
* f^iO 5;
2CO
2
o
Q M
PL) £H
^ '
C1jO O
Pi H
P-i EHPL, co
2^
H
1
Pi
O2
EHO
SEH
HO
EH EH
CON
E>CO
22
HH
O
O
o
•
o
rH
CM
H .
rH (d
- (0 fi
rH O O
<d -H -H CO
U E co 0
•H 0 0 -rl
w x! x! -P
^1 O ^J rH
XJ O < (U
P[ ^ P,
O O T3 O
rH -H C M
O 2 (d PH
•H
S
coid •
• rH 0
>-3 Gnu
3
• o w <d
!-3 Q O O
1 -H -H
-H -p d
d rH 3 O
G d d
W d O id
U) O rH -P
0 Q -P dM O W (dO 2 < CO
O O
0 H
• •
rH ^
m o
r>» •
• CM
n r*
-P
O
d i -P
•rl 3 O
-P 2 0
W l^ J
W tr> MH
d W
rH -rl
O d M
mow o )
• H O ) 3 >i
U W -H X) 3
rH -H H W -P
(d fa U W CO
(U O
co 2
M
O
r?
O rH
-P rH
td <i)
rH |3
O A!
3 0
C • CJO 2 <d co
•H 0^
CO • -rl (d
• rH tf rH O
W 3 Q)d, nj v £ 'd
- O c >irtj q
W rH QJ (1) (0
Q) PH 'O rH J^ Wd id u] -P 3
•H -P W 3 M O
id (!) (d O O X!
K ITJ PH ffi 2 EH
O
in
«
00
m
o
•
^D
CO
00
rH
rH
3
rH
3 W
CO T3d
o
d Pi
X) O
rH U
<d
u
fd
•HgO
m
•H
rH(d
u
i MH
Pi O
CO
• !>i (1)
H -P rH
•H Q)
- co tn
id Q) <
rH >
ft-H W
<d d O
- 8 -
n
o
o
•
Ol
•*
1id
rH Q)
<u o
•H >4H
2 SH
3
- co co
i^ d)
CD <^> rH
O 3
H >1-P
O CT> (d
rH O 0)
•P H fa
0
PH
id
•rH
fi
O
UH
•H
rH
Q O
* * 1 1
H O
- ^1M -P
O-rH
Cn w
0 rH
rl 0 W
O >-H
0 -H >
id d (d
0
rH
•
0
rH
O
•
CN
H
n
CN
c9
1
0 0
0 'd 0
rH 0 O
m X} d
0 rH 0
PH < O
CO
rH - 0
id 0 d
M O -H
•p d e
o fd 30 -P K!
P,
co
In
O
•P
id
o
3
d
0
•rH
• W
CO rH
3
• OH Id
Q 0 d
rH 0
- PH 13
x! (d
w -P co
id 0 id
o
o
o
•
o
CN
CN
m
£~
1 CO
1 O UH -H
rH Id O d
3 rH l3U ro d Cn
X! 0 M
-O-H Od -P
o <-3 id a)
•H N rH
H-> 0 -H ^
rH 3 0 -H
O -P -P >
W
H
0
•P
d0
u
X!UJ-l
rd
0
co-d
• 0rH
H Pi 0
•rl
. (Ofa
> 0
e -p
^ < -P
id 0
P* i^ * 1 1
id co m
>i rtj o
0 2 2
o o
o
• o
r-
CN
ld 0
0 >
d -rl
CO -P
3 M O CT
H 0 3 dO<MH H -H
-P -P
O O O CO W
rH • O 0 0
• VO rH >d -P
CN
CTi -f
H rH
d
0
•H
-P
w id
'o B
fd o
EH
M 5
id -H
0 rH
H O
o tr>
3 0
2 Pi
id 0
•rH -P
8 0
0 0
m
•rl X!
rH U
td SH
cj id
0
"W . W rrj
• O J Q) rH
CQ tf 0
>1 • -H
• -P IS W fa
PH -rl > QJ
WO) - £ -P
- M H 0 <! .p
0 0 0 *d 0
o > A; -H < m
•H -iH H Id CO m
>H d 0 3 < o
DH D W OS 2
CO
En Z
°S2
• 33 EH
O EH U
5 EL|
CO
CO
8g
3
EH KO O
|T
CO
H CO
2
ft, pq
O O
i«~
to
°&
* sO 3J
Z CO
ZQ0,SEH1$
p^ I— I
Pi £4
ft CO
*>
H^
1
OH
O Z
Eng
rtJ H
IN
V
E
S
T
IG
IN
S
T
IT
U
T
o
m
CO
•
CO
H
O
•
^"
vo
rH
CO
0)
'O
-p
CO
o
•H
p,
O
•p
0
CO
H
rrj
•H
fi
O
•H
rH
(Tj
•0
X
' O1-3
^1
«. 4J
R
ey
no
ld
s
U
n
iv
e
rs
i
B
er
ke
le
y
o
0
m
H
rH
CO
1 -H
O CO
tj ^j
T3 H
K*1 flJ
"*$
CO O
C -H CO
•H .p fl
M nj o
i^ g »Q
,C O JH
ft rH (0M < O
O
JX|
^1O
-P
o^
X)(8jj)
§
•H
CO
• H
W 3
R
ho
,
 
J.
Je
t 
P
ro
p
P
as
ad
en
a
m CM
CM O
• •
•H 0
CO
cr\ o
• •
o r^
VD 00
rH
1
•H
Cn to
O E
rH <U
O to -P
-P Q) CO
0 "O to
0) 3
iH 4* O
«J 10 -H
Pi p,
OH O
M (Tj -P
00 O
•H CO
S H
(0
•rH 4«J
fi
O 0)
M-l 4J
•H 3
H 4J
nJ -H
U -P
CO
• «H » £
'^  rt t_J LJ K .^
(^ W t^ "I ^1
CO fcn
• i^ <U • <0 O
I-D 4J H A -H H
• H O ) C O «J
* CO tn ^ C fi C
MH H C »H OX! 0)
a <u «< a) •« o TI
O > > -rH Q) rt
A -H 10 rH rH EH tQ
O fi O -H (0 (TJ
CO D i-H1 CO CJ ft
- 9 -
0
0
•
r>i
fN
o
CM
o
•H
4J
to
O 'O
0 3
<! -P
CO(0
O 0)
nJ >
MH (0
M IS
3
CO
•
o
o
I— 1
(1)[J
y
O
O
•
& ti
«S co
• O ^
CQ -H Hj
M O
^ Q)
T
itt
m
a
n
n
N
o
rt
h
 
A
m
Th
ou
sa
nd
o
in
cxi
rH
0
l^1
m >i
rH fitO
to o
Q} tO
0 Of— 1 <l
M ^^(o -P
•o o§ 0)Pi
jQ CO
CO
o to
•H mQj JgJ
o
O .Q
to
H
n)
•rHg
OMH
•H
rH
m
u.
o
CJ >.
•P 0
U
re
y,
 
H
.
U
n
iv
e
rs
i
Sa
n
 
D
ie
g
p^
in
CM
•
in
in
o
CO
o
^*
I
to
d
H
rH(d a
0 0
•H -H
g -P
r{ tj>
O -H
0 -P
Q)
O
m
o
0)
4J
3
• 4J
^O "*H
• i
• to
0 fi
*• CT
tn nJ O
' ' H -H H
W
as
se
rb
u
C
a
lif
o
rn
Te
ch
no
P
as
ad
en
a
0
o
0
o
•i^
CM
H
1
CO
n)
a)Cn
< CO
•P
O fi
•H Q)
P! g
O Q)
-P >H
0 3to
H
a
•H
fi
o
•H
rH
• m5 u
o o
CO
- >i Q)
rH 4J H
W
e
th
e
ri
l
U
n
iv
e
rs
i
Lo
s
 
An
ge
rr4
0)
V C3
m -H
o in
EH <U
4J
Q)Q
o
o
o
CO1 -p
•H -H
MH -g
• H M D
-P (0
e g o
Q) 3 •«
•O J 45
H 04
MH <d
0 O M
•H Cn
O O -P
H -H (C
O -P M
H nJ -P
•P O to
0)
0)
>_l
3
CO
• rH
CQ n)
o
• -H
M Cn
0*
W
ils
h
ir
e
U
.S
.
 
G
eo
M
en
lo
 
Pa
COfa 53
O 53 O
H H
o'BB
& W
CO
CO
88
fa
o
COw
H
fa
fa
O
EH
E5
fa
O
O
2
Q H
- 10 -
in
CN
rH
O
•
vo
(1)
4J
n)
•O
a>
T3
•H
CQ
§
O
(U
XI
o
4J
o
•
CO
o
•
r-
co
m
•
VD
o
•
CO
o
rH
0)
•P
g
JH
0>
•P
m
e
riu
m
,
 
c
a
r-
4J
3
S.
O CQ
•H
<3 CQ
-rH
CO ftj
iJjj
dO co
CQ
Cl)
•H
O
O O)
w
CO
(I) CO
•H 3
•P O
•H 0)
O CO
nj nJ
rj
fa
rH
-P
CO
>1n
M
tn
•P
H
-P
CO
x
 
P
e
rm
itt
iv
-
 
3
M
ea
su
re
m
en
ts
0)
rH >1
o'1"1
o
rH
•H
rH
m
H
<
>1
CO
d rH
o a
•H .p
CO 0)
O Sj_i
w
CO
«*
0)
rH
H
<N
Q)
•H£
M
5
0)
Q
s
 
by
 
N
e
u
tr
o
n
v
a
tio
n
 
A
n
a
ly
si
s;
-P-H
d-P
CD O
u
re
 
C
os
m
ic
 
R
ay
c
e
d 
A
lu
m
in
um
 
26
So
di
um
 
22
 
c
o
n
te
n
t
CO P
nj 'O 'O
<u d ds; H <a
CO
rH
o
-P
0
en
H
d
cu
^
>^
O
CO
•rH
0}
f— 1
m
<
•pj»
O &
EH 0
irf H
O £H
H P
W H
« EH
> CO
O
rH
O
ao
>i Q)Q) <U EH
> )H O O
M <tf MH -H IP CP
3 ^ O -H (tf nJ
to nJ rt o o
H Q) 5 -H -H
H (U -P "J XJ X!
fO >, Q .S • K O U
O • -P P< -P rj
. -H ID -H <W -rl • «W «4H M-l
H C T > CO «O «-P *O O O
0 EH
-rH Dd o OO d d ) HQ (fl O En
<; 6 M cj
o a) co > 2H! -H d 2
O >H • Q) O
O fa O Q CJ
• >H fXi rtj CQ hi •
O Q Q ) ^i d ^i • ^i tfJ>i
>d '-P -H --P WnJ -P
--H (U U CQ-H T3 d -H 3 CO -H - -H
M d > S c o r t J M n J n l o c o r H H - c o d c o
0)!Z>nJ f £ - }HAI H t f l - H - P H - P M 3 O C O > H O > H
d W ! 2 C O ( D > - l O D * C 7 » d H X J C U H 2 >-l Q) -Pd)
dd) < c o > n J Pi Oi >-i <0 rtJCr>>O H Q J > >i>
•HrH£ M r O - H ^ O C U O r H & 3 -H d i - l r O-H f O - H
^; (0 a) U i - H d c u M x J C ) - P < n ) d O j c d > -Hd
W > < 2 Q O D 2 U c a O r i J K 2 D K H i ^ D O D
CO
fa 2
020
H H
• 53 EHO EH U
2 W
CO
CO
sift) P5
O O
**~^
EH
CO
H
H rftwj
pr . Qjj
O O
g~
CO
fa W
0 J
&
* "^o <!
2 W
§
Q H
^ ^
Ct! H
CU EH
cu co
<C W
2^
H
1
PH
0 2
EH 0
rt! H
3 EH
H 5
EH EH
CO H
« EH
> CO
HrH
-
CM
O
•
00
in
•
0
^*
I
O
O
•H
CU gtn
nj c
•P O
O -P >i
> 0 ftQ) O
43 H 0
0^ pt^  CO
•H
S3
O
• m
n u
•H
-43
f3 U
n)
>H 4-1
0 0
g
N 4J
Q) -i-l
»O CO
C M
rt CD
C -H
0) C
fo u"^
o
o
o
•
CM
H
CM
CO
•H
CO
-PH
•H (tj
> fi
•H 0
CO -H
C Pi
(U O
o
43 U)
<7>H
•H
35
O
(0
o
3
H
(0
(3
• O
PH -H
-P
• (0
Pt4 2
- Q) O
CO C CT>
*O G (0
•H O O
Q) tp-H
•H >H 43
fa < U
n
o
9
o\
o
o
CO -H
1 -P
tn o
nJ <a q
I g tn
O CU nJ
M M O g
-P (0 C to
O CD nJ M
0) H J3 (0
a u o CM
co P co
M PH O
0) - M
P >i 0 -P(TJ ft-H 0
43 O -P <D
CO U 0) fH
CO CO C W
Q
S
O
tn
n)
O
•H
O
• 4-4
CO O
• ^1
CO -P
•H
- CO
ll tj
0) 0)
^^m c
K D
- 11 -
O CM
m
in iH
t «
H H
CM
0
0
00
CO
-H
CO
m co P H CMCM -P cu m
C 2 $3
18 CD <J 1
m g £ o
O T3 Q) O C M
m <« nj r-i H o -P
o a <D w co -H CD
co o i-q -P cu
C Q) -H I^'O nJ
0 4 J + J H > C ! > tg
•H nj nj nj nj nj -H
-P l^ J3 -H O -P >i
( 0 - P - H ' O K - P O O>
C C g M ra < O
•H <U >H O M nJ H
g O < D g Q ) f a C 3 (C>i
M C S - P - H 4 3 O >-!&>
0) O <U >H -P >i M (DO
• P O Q A < O 4 a - P 13^
0) " *r^Q j>J
o
4J
nJ
0 0
43 tn
m m
J 0
-H
rH 43
nJ U
fH
0 MH
•H • O
• -p >
2 * "P
O Q) O CO rtj
fi tn - M 2
•. G nJ 43 CD ^
•a o o -p > H
0) tn-H -H -H Q
O U 43 g C 2(K| << tj co D H
0
o
c
CM
O
•
^*
n
I
1 M 1 O$3 O tn M
O M-i m O -P
O O — g -iH O
•H 0 g gQ)
CU <-a N 3 »d o ft
O >i-H C -P W
•P ,c H g nj rtj
O O n) O CM
C O - i H C H - > i O C U
H4J^43 g43-H-P
-H UP -P 0)
g W <* -H g ft g
p O - C 3 M O
-H ft -P c m -H o -P
' d g c o - p c o c o o
n J O O ) M - r H C D 4 5 J 3
CU-PHEn C ^ f t
(TJ
>
I>i
• -P
CO
• M
g 0)
v-H
N C Q)
4J !D -P
3 4J
43 CD CD
0 P >i
CD 'O (lJ
•H 3 nj
w
fo S
020
H H
• w EH;
O EH US W
en
- 12 -
(M (N 00
en
M0
o u
r~
•
r-
o
•
r-
o
•
CO
O
•
in
in
*
vo
in
co
O
EH
IS
o
(N 0)
co
in
cn
(U
Q.
• ;§
O ^3 to
o
QH
o u
rti-i
ft EH
ft CO
£>j2»
H
I
rt
o £3
FH O
yE
S
TI
G
A
S
TI
TU
TK
2 g
HH
ot) n cu
r-H >-l
rH J3
n) co
o nsq CO-H a)
co o o w S
•rH -H -H >1
W 4J 4J X! <«
>i (0 (0 PJ
i-l -H -H O CO
ttf TI rH g 0)q m cu ^  -H
3 (U ^  CU -P
0 ,q rH
U H (0 EH CU
•H 10 rH Olq g to u o
(0 M ^3 q rH
Cn 0) O <0 ft
rH <~{
0 EH
K"Iy
O
3.
•^^  -1-*
• -P qO-H cu
CO • M
• w u
S CU 1H
> • o
•>-rH q PHq q o ^i
.H D -P - -P q
cu Cn >H x -H O
x! fli q w to to -P
0 q -H U XI rH Cn
w (0 g D o cu q
q -H O EH ^ > -H
•rCCl O 2 rl-H X
g H « S '« D J
o\
CO
•H
CO
•p s*1
(0 rH
0) <0
„
 §
•H H
»H (0
•H -P
o q
(I) Q)
0. g
CO CU
rH
M
K*1y
O3
4J
CD
•«4H
a o
• ^^S -P q
•HO Q
•> CO -P 2q n cn 2q a) q M
<0 > -H g
1 q cu <H ID i_} s
(N in
CO
>i 'O
S g43
 8co di
•rl g
X O
Cnq q
•H O
rH XI
O rl
o m
o u
JH
0)
•pq
cu
u
•P
x:
•H TJH q
• rH
0) < >i
0 W
<0 « eg
tt US
«• m
13 fO O J^
M R rH
(Tj Jj ^j JTj
. fQ .p M H-> ft
CO TJ H 0) -H
O (I) »4 CO 0)
a) q m cu a)
CO rtj fl) q p rH
o co o q -H H
•3 < hi o q oCI/ 55 C^ ft i^ r)
rH T3
(S -H
rH
" g O
co 3 3
•H -H >i q
HO 'O(0 rH o m
\ CO T3
rH g O 0)fd 3 o o
-p -H 2
S 'O ^ 'OO 0) O
Q) S <C ft
rH
H
^1Q)
4Jq
cu
o
f
P1
rHfn
,
cu
• 'U
O <fl
p,
• CO
u
* rH
M ccl
<DT3 -P
rH-O H
N Q 0)
a) q
.qco a>
O rtj M
coz 0
<y> i qo o
H -H
1 O -P
q rl (0
ft '-P
0) 1 CO
w o qq-H H
XI O rH
CU H (0
rH tO O
§ 0) Cn
U
|^
0)
•pq
CU
o
4J
r]
Cn
•H
H
p4
CU
O
cu
CO
CO
CO-d EH
t_i CjM t^
* (0 W
t-lT) -P W
T3 H D
"O CU 53
r)O XI U
cu q 4
HCO Q) CO
nj (4j rH ^
SS 0 S
in
rH
>1
o
o
CO
o
rH
o
^
q
0
rH
HJ
o
cu
rH
H
i?
• -H
CO CO
rH
. a)
H >
•H
^ c
rg
ho
or
n
rv
a
rd
 
U
:
nib
 
rid
g
e
(0 (0 (0
CQ S3 U
cn
(JH 53
0 S 0
H H
• W EH
0 EH U
53 W
cn
O cn
K 2EJJS
&H w
o o
--'
EH*
fe
CO
W
H cn
s
fi4 p^O O
•
EH
cn
°&
o ri!53 cn
£2
O
Q H
W EH
O O
M H
ft EH
ft cn
J3
H
,
O 52
rij M
O EH
H 3
IN
V
E
S
T
IN
S
T
IT
'
0
0
•
rH
rH
O
•
^H
CO
rrj
O
i*
o
u
o •
•H
§
Cn
M
0
MH
O
CD
-P
4J
•H
-P
co
H
CO
•P >\
• .p b
W CD O
CO rH 0H
 0 O Cn
J3 43 C TJ{3 0 43-H
nj (d o M
U CO 0) 43
Q) to EH §
•H flj (D
m s u
(O rH
O 0
• •
CO CN
O
O
yj
n ^"
1 £>-lM OH
a) M -P
1 H 4J CO
£X J3 i^ Q) -H
H O -P ft E
O 0) -H CD
CO O4 > *4343 cn -H >i cj
2 -P Cn
<* O O «•»
H O ) r H
ft) f3 rH "J ^1
O O *H H Cn
••H -H CD (DO
4J -P « f3 H
0
<4H
o
CD
4Jjj
4J
•H
CO 4J
f3 -H
H CO
M
CO 0)
-P >i >
-P C7> • -H
0) O U f3
• CO rH 0) D CD
pCn ^ O ^7* ^ ^^
43 f3 -O H TJ T)
* O 43 -H CD H -H
cn nJ O M tJ <3 SH
c3 to CD O d K* O
fi 10 EH g OMB
Cfl S U fe ffi U
- 13 -
C* CN
0
0
^*
in
CN 0
H
in CN
18
CO
O 0
•H -H
CO > -PCD to m
•O 43 H
•H CD CD
X W PH
0
Cn CD
CD t3 CO
P -H (0
51 -P 43
ftf rH ft
P! d)
0 S
CO
-P
•P
Q)
CO
r«
O(0
CO >i
CO -P
J3 >r^
• S co
W M
4-1 0)
• O >
cn • -H
"^1 p4 £^
^-P O CD
>i-H • CT>
-P CO -P I-J rrj rrj
M M CO M -H
CD CD M * ft 14
<T> > 0) to > 4J
D^*H 43 ^i M 6
fd d 6 «J rrj nJ
a D <c a a o
rH
o
•
m
in
r--
•
CN
IO
rfl
J_)
-P
O
1 CD
P! p.
M .p cn
O 43
co Cr> Cn
o -i-i r!
^ hi -H
M
rO & CD
0) -PM a -P
rtf O (0
M -H O
m 4J cn
fj
H
^1
-p
•H
CO
^1CD
.,-(
f4
D
a* S
0)
• 4J
cj to
rrj
M M co
<D O O
ft 52 «
o
o
o
•
00
<*
1
o
CD
cn
rrj
CD
M ^iffj p,
H O
m o{3 co
H O
TJ -P
-H
S
43
O
ftf
CD
CO
CD
«
CD
rrj
• -His v^
43 CO
• e CD
l"3 (0 'H
U H
O
>1<D -P CD
Vi O tri Cn
3 M M 'O
43 O O -H
CO fa 45 M
•H <o ,D
•H M iJ §(t) -H lo
cn < o
-£
CD
•P
(0
rH
ID}_l
CD
T3
•H
CO
J3
O
O
CD
43
O
4J
CO
ta u
•H
B 4JCD
•H C
•P -H
(Tj t4
N
•H Cn
rH C3
H -H
ffl -P
-P rHpin
O
4-1
o
CD
-P
rj
JJ
•H
-P
CO
(3
H
OH CO
•P
• -P
Q CD
CO
*» jj
f3 43
U
hl
m
an
M
as
sa
c
i
•H
'-/>
O
a
E
O
CJ
r^o
^
O
&
O
rH
O
1
CO
f3
•H
-P
CD
Cr>
•O
C
am
br
i
0
m
^*
n
o
vo
1
CD
r^j
CO
m
CDs
u
•H
M
.p
o
CD
rH
CD
•H
Q
•
m
£
w
rH
(0
W
es
tp
h
CO
4J
C3
CD
4H
o
CD
+J
rj
4J
•H
-P
CO(3
H
CO
•P i^
•P Cn
CD O
CO rH
2 o
43 f3
M
as
sa
c
Te
ch
CD
Cn
rrj
C
am
br
i
COPH zo z o
H H
• w EHo EH u
Z H
CO
CO
- 14 -
o o;
in
•
•d1
n
in in
•
ro
o
•
00
o
•in
CM
•in
CO
W
ft, 05
CO
inCM
o
CN
in
CM
o
•
o
n
•
CM
CO
89
ZCO
•3
QsWEnIs
P5H
ft EH
ft CO
*g
Z
H
•
PJ
0!Z
EH 0
tt. H
V EH
H b
EH EH
CO H
e? E-*> CO
zs
H H
00
0 g O
-H O <W H
+> H OrH <U
10 <H (0 >(0 -P d
H CO d O 0)
H 0) <U-H >
•rl g CO <0
Q) -P Q) CO !S
-p H M 0)(0 d) 3 M H
rH ft CO ft <0
3 0 <0 g 0)
0 rl 0) O X!
rH ft 2 U CO
<0
u
«H
0
(U
•P2
.p
•H
• 1
+-
CO
l^ f
• M
H
CO
. -p >1
« -p tpd) o
. W rH d)
^ss
- O fi -rl
10 rt O H
0) W 0) .Q
d CO EH B
O "3 n)& s: u
ft
EH
CO
-P(0
CQ(1)
-rl
-P
•rl
O
in
C
••H
O
to
-H <D
CO Q<
CO
«
•H
CO
M
2
•H
B
a)
-p d
CO-H
(0d d
o
•H •H
.d -P
U CQ
W S pq
EH
O
CO
W
Z
Z
in
i
o
ft -P
•H
u to
•H G
-P 0)
0) -P
C f4
CJi-H
(0s
(0
•p
o
CQ
Odd
•rl
CO
0)
0)
0)
m
o CQ
•rl
H
a(0
0)d
CM
(0
0)
o§
fO
s
u
rH -H
(0 ft
•P Od -P
0) O
e to
0) H
•p
o
CQ
0)d
• MH
U O (0
> -P
•H
- CO
CQ
a(0
0)dd
•H
2
CM
CO
0)
•H
CO
(0
m
o
0)
n)
•PO
co
0)dd
• -P
PJ -H
CO
- M
d o>
•H >
ft-r<
a) dft D
CO
•H
rH
O
ft
(0
a)dd
•rl
2
to
a)
(0
(0
CJJ
0)
O
z
H
tf
B
CO
CO
H
2
O
CQ
CO
•H
2
• 14-1
*; o
o -P
•rl
- CQ
0) (0
> i-H
•H rHd o
D PJ
CM
(0
(0
o
•H CO
0)
-P
0) <1)
-P 6
n) O
4J H M
co -P 3
O co
•O 0) nJ
•H a 0)
rH CO S
o
CO
d)
(0
•H
CQ
M
5
•rl
I C
O W
•P-rl
fr 3d o
•H A
X!
CQ •
(0 -PS co
CO
fe S3
020
H H
-• a EH
O EH U
S3 W
CO
COtt
U
O
PS
CO
W
2 *-»
H CO
OO
PLI co
O W
O!
S3'
CO
OQH
PL) EH
CM EH
CM CO
S3
H
0 S3
EH 0
O EH
H D
EH EH
CO H
M EH
> CO
S3 S3
H H
>H
U
PH
f§
s
u12
- 15 -
00
CM
CQ
0)
•H
-P
M
0)
CM
O
•H
-P
0)
•H
01
• -H
PH f<
w c c
M O O
tn C C
M -H -H
Cli CM CM
O O
•H 01
•H C C
01-H 0)
a C Xe o o
§ N M
U
>i
4J
•H
0)
CO 0)
>
M C C
0) O O
4J -P -P
01 0) 0)
rHC
.s
O M MS3 CM CM
o
U
H
o
in
M
0)
01
O O
M M
•P O
M
r-H
PLI
O
o
•H
X
I
0)
4-1
O
-P C1
01 a)
0) C
« D
M
S3
inH
oo
CO
0) -H 01
M W 0)
O >lH
CM rH ft(0 g
rt
0) 0) 01
0) O O
O 3 CM
M CO O
P
0)
o
' i?
•rH
• 01
Q M
0)
-d-H
o) -P m
nJ -P 3U co CQ
inCM
in
c w
m o
D /^j
O-H
<4H CQ
0)
P
O
>H
<D
4-1
O
>1
-P
•H
• 01
J M
21 -HO
m -P -P
u co co
vo
0)
c -P
<
o>
0) n
IIM en
0) M
-P<!
0)Q
O
•P
O
•3
C
O
C
0)
- P C - H O
(0 M Q)
Q CQ S3
in
oo
in
H
M
EH
01
0) 0)
H -H
O T)
+J -P
M CO
fO
CM
O
H
5j*
MM n)
0) nJ M -P
0 01 -P 0)
01 0) C C
•H « Q) Q)
rH W
PL, O
O
CO
o
•
00
in
m C
O
•H
-P
(0
-P T3
0) O
•H O O
0)
O
•H
-P
m
CM
0) -P
01 rd 0)
•H 3 <H
CQ -P «H
>iCO W
>.
-P
•H
01
0)
» Q)
O O
co
- 16 -
0 S Q
H H
• a E-i
O EH O
2 W
CQ
CO
o~
O CO
« £
rtj
fr< PH
O O
••— •
•
J2
CO
w
H tfj"
3
fr, 2
O O
•
s
w
O Hp.
• §
O <C
2 co
2-
O
Q H
£S
o o
&i EH
Oj CO
^a
i
O 2
EH 0
rfj N
O EH
H CD
EH EH
CO H
U EH
> CO
2 2H H
in o CM o
-M
o
r;
din m o CM a)
C M • • ' C O
• •* CM CM H
GO
.d
•H
IS
CQ
(1)
"a,
§
O O O CQ
• • o •
CM H a\ CQ
H
CO
o** m ^J* i*^ i^
H CO &
^i 0) O 1
t» Cn -P U H
O H CQ nJ co rt
f>,rH (0 0) 1 H O -P
HO cod dco nj a) H Q)
-P H (1)3 *H (d H *"I -p 23
to -P co J tn.d O O O
•H <U (fl -HO) > (U d
g C M O d H r H Q < 0
x;>-i > i j 5 co O-P -p
O fd CP ^ -P *"3 CQ (U CQ (d
O H 0) -H n) C Q ^ C Q H
H-rl (UftrH i^ iH -H H J - P(0 g d ( x o HO w a) s: d
•P (D W (0 CTi O K*iiH (1)
CQJS H W - P ' W H - H > i O
^i O ^ £ H O n C f l O nJ4J rO C
H O -H d O
0 J K < O
^ ^
 mW H dO O -H
O
£ ^ H( D O ) ( d
3 2 O
>W M-l CO .£
O O ^ -P
H H
>i • >i O O4* <; -p • is • jz
•rl -H fri rtl nl •
• CQ «co co 2 4 - i pq
rj H OH -CO H • O
• > O «. > O rH O >lH ffj
rD-r lO H-i-IO "O tU "4J-H
d > H Q ) d H - i H r t l H - H f f i
0 ) M - l ( O d d O H H H
4 ^ 0 ? ^ 0)1)^*1 d"H-H X X^ (1) d) Q)
6 EH d ^ Pi ^PH a) -H m a)
nj4J-P O-P-P OOO O c o d f d - Hfccoco cococo isoo S H D O co
o o o
in vo
• o
Tf VO
o in
o • r*-
00
o
(D
<Y) ' ^1 Q^ J^ }_)
O >i 3
CO -H ft-P
CO 0) CO O CJ
•P ta H -H en o 3
d <tf rH >Q -H CQ H
<U d d ' 0 3 E O - P
(1) S O 3 O -P r^ CO H CQ
to .dQ, - H J - H C O cndo i
4 J - P H 4 J - P - r H ( 0 - H 3
0) m N O O O EH
6 O Q) -H -H >i d •*-!
0) H H > i < - a - P . Q < U O O
H tQ-H ( U H D j C T H
H -H4J J - > O c o H j J t r f ^ ^
C O O J O - P C Q O U - P U f O
O >irH ( d C O t d C Q 3 "— 1 O 3
•H HO H -H H h T( O' H 4J
I — 1 (ti^ (dp^Ol^ d^N CO
d Jl O
< O O
-p -p
>i -H -H
H (D CQ CO
O d H H
-P -H 0) 0)
flj H > >
HO -H -HOH d d
o cd P £3
fd cj
I-H Q) Q)j^ rt > >
X! -P CQ H W
OH H 0) 0)
HO 3 CQ 'CO
nJ !Z EH 0) > 0)(1) « «
co m m
0) o o d co d
Cd H H H
>iH • >i • <D " Q)
0)-P-H O-P riJ-PTJ (D-PTJ
O - H f f i i r f - H C Q C M - I C Q d
n 5 c o s ^ c o ^ o ) ( u ^H o) fd
CXHfH O H H H g H -H^H
CO fl} d) pri d) Q) 0) Q} ^H Q)
O ^ PJ (rf ^v^ ^  ^^ PI d) J> O (U ^
H - H O J J H -H H O C Q O ) T3 CO Q)
< D O O C Q D O O O O oJoo
CO
H H
• MEH
O EHU!3 W
CO
CO
«
t_>
o
fa
O
CO
W
t^T
H
fa
fa
o
CO
OrtI
ZCO
of
Is
«M
CM EH
CM CO
0!2
EHO
' H
H D
EH EH
CO H
UEn
> CO
22
H H
- 17 -
in
vo
•
ID
in
•
o
o
n
I
cn
cu
rH cn
nj c
o o
•H -H
g -P
0) (0
X! tn
O-H
O -P
gCn
0)M
O
14-1
• O
O
>i
• -P
O-H
cn
cn a)
cu
rH
cS
cu
c
>
•H
C 3
D W
oo
CN
I O
O C
cn (d
H T3
cn
cu
•P O-H
d-H -a
cu ft Pg O -P
Q) -P CO
-P
•H
CO
•H
d
• D
•%
. -p
cd «d
-P cn
*CO -H
•P rH
•P Ci rH
•H O <d
g tn>
x: cu to
O H O
CO O O
oo
in
CN
in
I(dH
cu
c
•H
2I
o
o &!
to O
•P rH
cu
oCn
CU
M
O
m
o
Q -H
cn
* n
rH CU
cu
•H -H Cn
0) C 3& D W
S
>H
CO
w
CU
M 0)
o >
m -H
-P
o o
r- 3
<N Mjj
co cn
CU -H
•O -Pj d w
o cu
00
H
cn
CU
•H
-pM
0)ft
o
M
CM
O
•H
4J
0)
CJ
•s
X)
cn
-P
>H
cu
-H
cn
M
cu
>
-H
in
o
0)
-P
ctf
0)M
•8
•H
CO
g
O
CU
o
-p
<N
o
•
CN
O
*00
r~
cn
cu
cn
m
xJ
CM
o
•H
H
rH
<d.
-p
cu
s
>1
• -p
H -H
cn
• to
ra CU
>
d C g
•H D CU
cu x:
•P X! CU
cn CnrH
T3 -H X!
rH X! -P
O 0) CU
0 J «
d
oto
•P
o
> cu
>1« rH
•o w
3 o
•Pod
co o o
H -H >i
cu I cn ft
>-o cn O
•H 0 -H O
•P H g cn(d cn OM X! d M(d -P rd O
CVH H -H
g ^En S
0
u
1?
•H
cni ,H
>
•H
d
D
CU
-p
<d
+j A;
CO to
id
• <d CM
O -H
s >•
• «d 4J
g >-H
rH 01
- >tto
d cn cu
»d d >g d -H
d cu dH CM D
n
g3
•HM
X)
•H
H
•H
P cn& cu
W -H
Tf
CU 3
cn -P(d co
X!
CM
1?
-H
in
t jH
>t?
•H
d
D
cu
•p(d
•PA!
CO H
»d(d CM
•H
id -P
. >-H
< rH cn
>iH
•» cn cud c >
«d d-r<
P cu d
S CM D
CN
i-H
m
1 O
o
to in
O ta O
•H -H
S3 cu-d
0 3
cu d -P
> CU CO
•H O
-P cn tJ
• (d cu cu
-P d -P
•H -H (d
-P g rH
d 3 cu
tdrH PJp
a
r^
•H
cn
1,M
cu
•H
d
D
CU
•pfl
-P AJ
co to(d
<d di
•H§^
>-H
• H in
tf >i M
cn cu
- d >
>id-H
o cu d
Pi CM D
>i
cn
cn(d
rH
H
c3 Id
•H
cn to
cu cud -P
•H td
fa 2
CO
P4 2
020
H H
• M EH'
O EH U
CO
CJ~
O CO
OH 2
PL, 2
o U
EH
IS
CO
w
2 ->
H CO
P4
O
(N
in
O
CO
in
m
rH
<U
-P(0
Q)
rH
0)
•a
•H
CO
c
o
o
<u
X)
o
-P
00
- 18 -
O I
O 03
H 0)
H tJ 0)C > tn
CO O -H C3 a -P-H
rH O -P
ft M 3 03
O rH Q)
o
o
£
•H
-P
o
M
-P
CO 03
3 Q)
H
tn
•H
-Pft a
O 0)
o C -P
CO
CM
in
CM
•
m
00
CO
&
* *4o 5}
2 to
25
Q H
O 0
CH H
PH EH
OH CO
>>
2
H
1
A
£-( Q
$£
H P
EH EH
CO H
C4EH
> CO
H H
sj"
1 |
U rH 1 03
3 10 rH 03
>t3 fi O O coS 3 CJ 2 0)0 J -H
U x! 0) TJ
m .P > 3
rH O -H -H -P
(0 £ -P co
0 >i tO
•H -P 03 rH rH
M -H ,* O 0)
.p > U X> 3
O -H O O fO
0) -P # H X)
rH
U
C
O
•H
•P
m
^O
• H
U O
o
Et, H 0)
Q) rH
w Q) iH
rH JJ-rl
Q) CO r>
M d)
0) • O
CO D S
| tj
rH (0qj
3j 1
0)
tO 0
ro co
Q -H
10
Q) M
> Q) 03
tO C (D
^ -H H
1 2 ft
t^ > pi
u c to
O -H CO
r^co
?>i
-P
•H
CO
rH
• 0)
« >
•H
•Cg PQ
CJ D 0) W
XJ CO
-X! 0) CO
rH CnrH pq
«0-H XJ 2
•H x! -P 2
o a) QJ pq
co i-q « EH
d)
i >
£>1T-|
rH -P
10 U
C (0
< 0
•H
u» i3
tO
rH PH
0
O 03
xi -C
0 CO H
rH'H 10
tO 03 S
Q)
CO
rT
O
-p
tO
rH
O
•aj
rH
10
C
0
•H
• -P
> 10
•
« a)
^ "O
>i-H
>H OH
+J
(1) fO
O O
VD |
-P(0
^i 2
0) rH
O -P Q)
C 0) C
0) g-H
rH g rH
> CO (0
4J
0) ia 03
G r^
•H 0) H H
g -P U 10
fi 10 . -H
0) -P «*H rH
-P CO O 0)
0)
Q
r?
0
•pto
rH
O
•9j
rHto(5
O
•H
-P
tO
* 2
I"}
0)
* tn
03 13
3 -H
ft 0<
O
O oo
w o
in g
H 3
•H 1
rH U
«• O Q)
§ X! ft
3 EH CO
•H
03 T) >i
03 C (0
tO (0 OH
-P 1
O - tO >i
Q) -H ro a)
3 f3 ° 0
03 H >i H
tO P X) -P
(1)
2
&
o
•p
fO
rH
0
•sJ
H
m
C
• 0
Q-H
-p
• fO
0 2
- Q)
fl) *O
H-H
H «
0)
0 0
in
03
rH
to
rH
•rH
2
(U
3
D1
f)
rH 03
0)
4H 03
O lO
0
CO 1d g <i>
O H H
•H XJ
4J rfl O
to a 2
•H-H
rH ^ T3
(0 (U
> H -P
m c
X! H tO
HJ OrH
ftco ft
(D
Q
1
O
M (U
-P 0
Q) tO
OH 4H
rH
- 3
>lCO 03
CT1 (U
0 oa M
rH 3(0 >i-P
H Cn tO
0) O 0)
C rH PM
•H
2
COfi
CH
n
0)
HJ
C
0)
U
4J
m
tO
n
o
0)
o
fO
• ft
tf CO d
^T3 O
-P 0) -P
-P a co
Q) fi 3
rH tO O
a 2 a
SH
0)
-P
c(U
o
-P
IH
fO
M
• OQ d)
o
• fO
Q ft
CO
C
•o -a o
M Q) -P
10 C 03
tn 5 3
o s o
« S ffi
CO(0
X
0)
EH
. MH
r? °
• >1
^ -p
•H
«• U3
rH M 03
Q) 0) (0
4J >rH
M -H rH
tO C 10
U D Q
CO
EM s
0 J5 0
H H
• a EH
O EH U
CO
CO
W
U <••»
O CO
PH S
.rTfi, pj
O O
•
[2
CO
s *-»
H CO
EM S
<r
EM (HO C)
•
CO
° &
* ^O 5J
2 co
&O
Q H
II
« H
0. EH
&4 CO
^s
t
Pn
O 2
EH O
rij H
OH
HP
IN
V
E
S
T
IN
S
.T
IT
o
o
^
o
•
in
H
C^M
(U
U(d
J_J
EH
<x
0)
O
-p
0
to
H
•
^
•
*.
-Pto
o
to
<U
-H
73
3
4->
CO
fl
0)
(1)
rH
M(1)
4-)
c
<D
U
4-)
M-l(dM
o
0)
o
n)ft
CO fl
M
an
ne
d
H
ou
st
o
o
o
CN
rH
O
•
n
H
rH
•H
1
to
•H
to
i^
rH
fdc
<
rH(d
g
Jq
0)
^
•
^1h^
•h
»
w
•U
*k
G
ib
so
n
o
•H 10
li ,_J
•P (U CO(U & >i
g OrH
O 4J rd
r-l O C
-P to <
O H
(U fl
ft 18 O
CO -H
5*1 -P
to 'O 3
CO 3 rH(d -P -H
S CO Q
<D
-P
fl
C_)
-p
MH
fd
VH
o(1)
0(d
CO
M
an
ne
d
H
ou
st
o
0 0
0 0
•H
00
o
^J* CO
•H
g
CO
•H
-P
(1)
£
tn(d to
S (U
CO fl
•P <1) -H
fl-H PM(UrfJ
G rt ^^ ™td -P (dE co fl
a) 3
W i-^
CO
f0
X
(U
C"^  ^1
-P
W «H -H
O to
* t M
U >i Q 0)
--H *-H
>i to C C fl
0) H to fl ID O
rH Q) (d (d 4->
CO > rH g 0) 10
rH -H H >i O 3
a) fl <d a) -H o
a D Q a « a
- 19 -
0 0
o
0
^*
rH
in
•b
rH
in £LI
vo o
M
O
o
o
to
rH
0 ft
O
r~ oo
rH
1
o
-p
0) O
-P 0)
•H ft
r-l CO
o
Q) to >i
-P M rd
Q) 0) pig -p 1O fd (d
MM §
0 O g
0)
-pfl
0)
U
-p
It 1
flj
^1o(U
o w
rd
PJ *
• CO hi
EM fl
13 O fc
- Q) -P X!N fl in -P
M fl 3 -H
O fd O Q)
a S a M
i
in
0)
T3 0)
fl > tr>
O -H fl
fl -P-H
ft-P
r-l -H WO M Q)
m rj -p
<l)
>
•H
4-»
O
3
•P CPtn fl
<1> -H
rQ 4J
fl CO
O 0)
C -P
^1
ft
O
CO
0)
-pfl
0)
o
4J|l [
J^_|
O
(U
o
rd
ft
CO fl
M
an
ne
d
H
ou
st
o
o
0
m
00
•
n
rH
1 0)
O N
r-l -H
-P co
0)
OH (U
C
1.3 -H
P^ tn
^i G
tJi'H O
0 O-H
rH -Pfd >i o
M CT« fd
<1) O M
fl rH EM
^
fl
0
-P
to
3
0
a
m
o
rtj ^ i
4->
Efl to
M
- Q)
fl-H
rH
O
in
•
o
CN
c3
10
0)fl
-H
EM tn
rd
lii
 mrJ
O 0
o
r*1 0
TJ rH
3 PQ
CO
M
0)
4->fl
0)
o
4->
4-4
<d
o^
• 0)
CO O
rd
• ft
Q CO fl
£ (D 4-1
rd fl in
« fl 3
o to o
a s a
o
CN
*
'a-
o
vo
t-3
Cn
O
H
O
r*
ft
S
•
rtj
•
Q
».
g
M
o
rr
is
i« tn
•Hin tn
Q) >iM H
3 fd
-P flX <J
Q)
EH Q)
M(U 3
O 4-J
fd O
NJ r^
tj ti
3 4->
CO CO
M
0)
4J
fl
0)
U
-p
tl 1
(0
J_l
o
0)U
rd
ft
CO fl
M
an
ne
d
H
ou
st
o
CO(*< .2
020
O EH O2 &}
co
co
Q
fe
O
- 20 -
o I
ro CO
ro <u
13 <U
co d > cn
3 o -H d
•H d -P -H
ft o -P
rl 3 CO
•* O >H (U
ro m .p .p
CO
cu
T3 CUd > tn
O-H d3 d -P -H
H o -P
ft rl 3 CO
O rl Q)D m 4J .p
O
O
CO
o
•in
m
•
in
co
W
CO
s.
EH
S
vo
ro
in
vo
o
CM
o coin a;
vo t3
O-H
d -PO
co
•H
-P
ft M 3 co
O H O )
o m -P -P
o
•
CM
m
CM
co
sa in 00
•
O
2
Q
105
ft
ft
<
S
«!
co
2O
H
S
H
EH
CO
M
2^
H
O
•Hd
cn
o^
CO
O
CU
O(0d
o
jQ
J^nj
U
(U
4J
-P
<0
S
0
•Hd(U
cn
od
ffltn
n
O
(^ )
i
2
CU
•H
S
O
•H
flS
e
.p
CO
>1
CO
13
3
-P
CO
>i
tn
0
rH
o
M
-P(U
I
£*i
cn
O
H
1
O
4J
(U
ft
CU
od
u
CO
cud
•H
c3
»-3
>i
r]
ft
fO
rl
tn
00 CO
ro cu
-H
-P
co M
<U cu
•H ft
•P O
t I tl(1) ftft
O H
n m
ft O
•H
U M
•H -P
-P O
0) CU
d H
tnw
fO
ro
rH
1
•H
M
ft
O
CO
•H
CO
i^
rH
nJ
U
•Hd
CUtn
O
E
CO0
O
j
»~1
rO
•H
*O
I M
OE
CO
0)
•rH
O
d
c
•H
T:
(Cft
CM
CU I
co d
nJ cu
H o
c3 -H
H -P
CU M O
^1 0) -H
H-H -HMH a ^J
0)
co
ns
0)
3
O1
«J
ft
O
CM
SH
Q)
X! co
-P 4J
O C
CD
^ H•P H
M
n3 CU
W O
(0(1) M
H EH(0
1
pj
o s
EHO
P EH
H C3
EH EH
CO H
fJ EH
^ CO
2 2
H H
d
0
4J
CO
rj
O
OS
MH
O
^14->
• rH
• CO
*"3 >H
CU
v >
O-H
SB
4*
• -H
2 co
. Q)
03 >
-H
- d d
rH D O
rH -P
CU (U CO
£ O 3
sss
o
(U
0^)
Q
c8
^• o d
pr . ^J Q
(0 -H
• CU -P
PH W fC
<u n
*03 O
rH ft CO
Q) rH M (0
ft-H O rH
ft,Q U rH
•HO nJ
co S Q
CU
•P
d
CD
CJ
-P
• "W
!H
• O
Q 0)
0
* m
>i ft
<tf CO
S d
cn t3 Od cu -P
nJ d co
rl d 3
•p 3 o
CO S OS
rl
O
4J
fO
O
m
•P
CO
a)
-P
. t >
2
0
EH
P
2
H
OS
CO
<
S
PH O|2
*.
CO Od -H
•ri m
ly|< . J
rl 0(U (d
ft ft
'Ofj
nj
rH
X!
O
•H
PJ
Ho
«
H
EH
CO
CO
0)
c
••H
O S
O
-P
H Q(0 CO
« D
•
2
W
2
H
co
2
0
U
CO
H
*
r<
0
0)
E
U
•H
CO
d
o
o
CO
•H
MH
O
>1
-p
•H
co d
M 0
CU CO
> -H
•H 'O
d (C
D s<Hi
•H
CO
d
o
u
CO
•H
. m
< 0
. >>,
K! -p
•H
- CO
d JH
•H CU
ry J>
CO -H
Tj C
ffi D
d
0
CO
•H
T3( j^
S
CO
fa S3 O
O H H
3d E-i
• EH O
O PL}
S CO
CO
W
O ul
2
fa CH
O 3
'
EH
12
CO
M
H rXUj
IV . *>^
**< *^
<C
pL( pd
o p
"^ "^
EH
CO
pj
Frj Lj
O ft
* rij
O COj2
JTJ
o
Q HM £H
?• rfj
§ K
ft EH
ft CO
rt] pi}
%^*
H
1
P^
HO
$£
HD
EH EH
COM
WEH
>CO
HH
P-
O
•
ro
in
r-
•
in
to
nj
P
1 en
rH rO
ro 2
4J
to m
^i OM
U d
0
OS -rl
-P
a ro
•rl NCn-H
•rl rH
rl
O
d
0
•H
-P
P
U -P
•rl
Q -P
to
- • d
t-^ tjr | 11*^ 1 ^t n
EH • CD
O ft -H
•Z en
H -CD
K rH d
CO i-H M
< 0) (0& pa u
^
H
0
•
vo
H
o
•
0
H
CT>H
 S
•rH
g -Pto ro to
•H rl 4J
X! XI 0
CVH 0)
n rH m
o co m
g U pq
ro
4J 0) ,i4
CD rl O
2 P 0in x!
•P tn co
O 0)
CO rl 4H
Oj ft Og
H
CD
M^
P
CO
rH
CO
O
•rl
Cn
0
rH
O
. CD
PL! O
O CO
cO
X! •
U D
rl
CD
-P
CO
rH
rrj
(D
CD
•H
tn
o
o
0)
XI
o
-p
"I— '
CO
•H
flj
M
CD
CD C
H 3-H
rO Cj<2O ro
•rl Pi^J
g O CD
CD -P
X! "W CO
O O H
CD
H >ip^
n5 'O
•P P -Otn 4J c
>i CO (0
rl
O
CD
r^l
P
CO
H
(0
O
•rl
• Cn
EH O
rH
• o
X O
0
ft»
tn •
C CO
co
W D
o
o
•
vo
ro
o
•
CN
rH
00 I
CD
- rl
f^ rj
ro w
CO
C CD
0 S
M eft
rtj ro
K fj
ro O
Cn
C! H
0) < to
Cn -P
M CH CD
'Ct CO g
K*1
O
•H
-P
rj
4J
•rl
-P
tn
• C
l-l H
• £j
H co
•rH
* C
C OB to
gX!
0) -P
rl'H
•H g
fa CO
- 21 -
in o
m
0 0
o
m in[^  r^
• •
CN 0
oo r-
t*i
c8 Q
m
o to H c
tn CD co -H
•H c tn -H On
tn o tn ri co
i^ "H fO CD CD
H -P rH 4-> C O
dj f(J C5 (C O (H
< -H r) 4J fl
-P (0 CD O O
CD tn C! C CD to
W CD P -H rH CD
(rt ^ i 1 fr i |V1 Q^
x: c
ft H
o
•H
-P
rj
•H CO
•p J
• to
« c • x:
H JO
C C -co
O (0 Q CD
tn -H to
co C •* Q)
J4 O g 0<
•rl 10 O
MX! 0 H
"O 4J tO CO
QJ -H -rl >
H g H (0
fa CO CD S
00
o
•
Cft
rH
"
in
r-
•
in
in
H 1
t-O -rl
1 4-1
O 0 in
H -rl CD
(tf X! >
M ttC
CD rO H
ti rl
•H CT>H
2 0 co
rl 0fd -P -H
CD CD g tn
4-> ft CD d
ro ,C 0
rl ^ 0 -rl
Cn O O -P
CD -rl CD (0
-P en CD Cnd
H
d .o
•H
4J
rj
•H
4J
to
rj
H
.
ffi d
cO
• -H
oa d
0
- tod x!
0 4J
tO -rl
rO g
2 co
o
m
•
t^ .
o
**
rH
CD
1 -P
CD CD
X> g
o 5
rH rH
ft-P
O O
rH CD
o a
•H CO
to
rl CO
CD (0to 2(0
dO
•H
•P
rj
4J
•H
4Jto
d
• H
ac! d
• ro
O -rl
•>• 0
CD toP x:
rH -P
Cn-rl
0) g
2 co
CD
1
rrj
X!
O
•H
p.
0
•P
0
to
H
rl
0
O
o
o
*?
o
•
o
^D
i^
1
rl
CD
x:
EH
jjj
4-) tn
ro CD
CD-rl
K rQ
P
0 4->
-H CO
14_|
•rl rH
O (0
CD g
CO
CD
rlp
co
rH
rcj
0
•rH
• Cn
< 0
H
• OPS CD
o
CD •
•H CO
X)
o •
rt D
m
o
VD
in
CN
rH
f^
^1
rrj
P
-P
CO
o
•rH
Cn
O
rH
O
4-)
CD
ft
•
W
•*,
rH
CD
0)
0
CD
rH
P
CO
rH
ro
O
•H
Cn
O
0
0)U
•
CO
•
CO
En 3
O 3 O .
H H
. E EH
O EH O
to
U — -
O CO
PH S2
En PH
o Q
•"-'
H
to
w
H CO
^ S
PL, p^
o o
E^
<*>
O 1 1
n.
* §
O 5J
S CO
S
Q
Q H
II
PH H
PH EH
PH CO
E>JTJ
H
1
PH
O S
EHO
$3
HD
EH EH
CO H.
> CO
H H
in ro
m o
m •
en
rH
rH
O
• O
cn
-» ro
(N
^1 ^t(d (dft! <u o
1 O -H
x d g
(1) 0)
<a u to & to
CO -H CJ -H
H Q) U) COid SH >i H >i
O O rH (d rH
•H p (d -P td
g rH C CO d
,§ fc fr
o u
^1 J>^0) 0)
^ r*ll ll
p p
to co
rH rH
td 03
o o
•H -H
Cn C7>
• o o
t-3 rH rH
0 0
• (U • (1)
ffi O SO
^ • *. •
Q) 10 CO tOto to
0 • 0 •
PH H> PH CD
CN
o
•
^"
o
CM
<*
to d
<u o
•rH -H
•p -p
•H id
O N
fd "rl
P rH O
-P 0)
d to P
CT> r) 0)
>iU to
X
o
!>i
cu
rH
to
rH(d
o
•H
Cr>
o
rH
o
• Q)
S 0
^ •
O CO
4->(d •
CO D
o
o
o
•
m
VD
1
m i
rH 0)
(U rHd En co
•H 1 -H
a a) to
N >H.
-•H rH
u co id
•H d
ft(d - >i
rH O CJ
Cn-H d
O Cr> Q)
M O P
-P rH O1
0)fl.
^1(U
rH
to
rH
<d
• o
<C *rH
Cn
• 0
O rH
0
- 0)
to O
rH
Q) •
rH CO
rH
o •
CO D
o
m
•
o
o
CM
to
0)
•H
•o
5
CO
o
•H
-p
0)d
tnid
a
1*1
0)
rl
co
Hid
• 0
W -H
• O
En H
O
- CU
0) O
rH
-P •
m to
d
0) •
co D
- 22 -
o
o
•
o
rH
CO
1 1
>i - O
^ g ^ g .*"! rHI p rH id p -P id
>1-rH Id d -rl P rH
rH d d) (5j d g oid id rH id to p^
0) d M O -P -H
O <! D P • -rH ffl rH
d J3 tTi EH idid ^H. ^ d *o *H
13 id d >I-H - d -Pd t o o ^ a - r J d i d d
P to M d O (1)JQ <; o g P M - Mflj OQ P o H g a)03 -HO p m
o m M m d 4H >i
•H O O O .* O -H -H x!
ft-H X! 0 g Q ft
o - P t o E H i d t o p id
•P Id -rH rH -H rH >( H
O P i C O ' - 8 E H C Q < , Q t 7 1
CO
H
to
T)
M
5didjj
co
<4H
0
p
• id
PH CD
rH
• p
& «
-rH
to id
'O d
rH O
0) -H
•H HJ
rd Id
CO J3
•vl*
OJ
•
r-
o
^*
K*1
-H
(D rH
rl -rHp .n
•P (o
0 -P
P CO
M
-P c3
to
CO1 1 fH
rl t-t
id -Hft 2to g
tj O
rH Q
a)
En
K"I
a)
r^l
P
CO
rH
id
• o
PQ -H
CT>
• 0
QrH
O
-P c5
rH
id *
;s co
cu
•P •
CO tD
rH
O
in
en
•
VD
rH
rH
1
O
r-|
4->
CU
PH >l
0 P
•rH 1 *
tntoOH O
id-H
rH Cn
Q) O
•C rH
•rH
^
d
0
•H
.4J
P
4->
•rH
•Pto
d
H
• d
<! id
•H
• dT> Oto
*• »d
t3 -P
0-H
0 g& to
CO
Qj22J
C^O
H
2;
H
0
P,
H
>
0
ro
•
in
o
•
H
OJ
CM
f\J
c
0
•H
1 O
M (U
id H
Q) MH >i
S Q) ft
PH O
T3 O
d T3 co
id CD O
rH rHCD id -P
rH rH U
xi m o
•H d ft
W H tO
•rl
>
to
T3d
CO
H
d
•H
tn
rH
-rH
[>
0)("1
• -p
m
m
• 0
0)
- tr.
CO 0)
g-H
Id rH
T3 O
< U
to
O £2 O
H H
• W HO EH U
CO
co
w
u ~
O CO
fV] S
CO
W
H
h
&4
O
CO
CO
g
O H
II
OS Hft EH;
ft CO
ly
O 2
EH O
<! H
O EH
H D
EH EH
CO H
WEH
> CO
H H
- 23 -
CO
M
H
rt
EH
O
o
H
o
EH
CO
D
H
•
vo
o
rH
0)
O
CQ CQ
•O T3
id -P
CO
rH
id u
O-H
•H ag o0 -P
X!U
•p
•H
CQ
0
•H
ti
D
td
o
• -H
O -P
O rH
•p <d
CO rH
O^HJ
g CO
O 3
O <C
Q)
U
o
•
VD
in
in
O)
n n
CM
inCM
a ti
O > <w g
rH-H O 3
•P -P -H
O 0 CO g
0 (< -H CQ
0 rH CO O
O H 0 >
rH CQ O Id
p , ._! ll *H . C
rf) p, f? M
Ci >i O -H
OrH H C e3
•H m o o o>
CQ C -H -H x!
CO rij S -P 2
•H
fc
01
o
Q
rH
Q)
• J>)
fo
m
• O
1^
V Jj
O^'M
C co
rH 0)
0 >J> -H
O C
0)
rH (1)
J3 r-|
-P 3
10 CQ
rH CQ
0) CU
c^ PI
Q)
EH X!
tr«
"oVa
•H
K
-P
•H
CQ
0)
•H
g
H
id
c
0
• -H
W -P(d
^3
K g
•O-H nj
O H rH
O (d rH
S >H 0)&i -U r>
C co "2
Pi «d o
-P
C co
m m
g U
0) C
rH Id
W 'O
0) 3
S r^M
EH
-P
•H
CQ
i>
•H
8
,_,
(d
fj
o
•H
-P
• id
& 2
co id
•H (d
«. rH rH S
rH Id rH P
O rH 0 H
rH -PX! 0
>1 CO fi 1-1
nj 3 (d H
EH < O «
MH 1
3 CTi-H
rH -P G Q) CQ
(d CO -H X! XJ
U £ -P -P
•H rH O £
Ql (d rH t3 O
O 0 O rH
H -H 1 CO C7>
O g 0 H rH
X! Q) 0) (d 0
rH O PH CO O
Q
S
0
0)}_l
XI
-H
!_}
10
• 0) 0
1-0 4J rH
•H H
- CO 0
Xj rH X( 3 0 3
!3 »> rH
•O -H CQ(1) C
H
N
CQ
in
CQI 0
X? &ft-p
rH O
< CO
H
0 -H
O -P
fi
fO
CQ n)
•H PH
X
CQ
id
CO
•H
3
CO
0)
0)
O
M
•H
*-H
O CQ
xl (d
H rH(d PQ id
> o
rH O -H 0
>H CQ -O
CO
U -P -H
0 0
P U
o
•H
cofa 2
o 2 o
H H
• M EH
O H O
2 H
CO
«
u
o
fa
o o
CO
W
H
fa
o o
CO
o <!
2 CO
§
OH
Is
P* H
ft EH
ft co
2
H
O 2
EH Os EH
H D
EH EH
CO H
W EH
> co
2 2
H H
- 24 -
ro
•
CM
O
CO
CQ
•P
G
s
-p
•H
-P
CQ
C
O
o
o
•H
O
•H
O
•
O
O
m
o
o
in
(N
o
vo
o .
o
•
m
o
CM
f>
C
o
•H
-P
•H
CQ
O
&
O
u
rH
ro
o
•H
g
0)
°
m
•o
ro
rj
ro
u
4-1
o
£•1
0)
• M
flj 3
CO
•
I'D rH
ro
•* U
rH -H
rH cr> nj
<U O £
£ rH ro
X 0 -P
ro <u -P
s o o
,>.
CO
0)
o
ta O
CO
rl Hj3
4Hxg
3 -H
CO CQ
0)
rH &
xi ro
ro S
-P
CO
fX|
-p
•H O
CO -H
M M
0) ro
> -P
u'c o
D
• V
K lj f«" *H
0) O
V -1_) Jj
Q) CQ rH
'O nj -H
0 S g
xi o ro
EH S K
in
O
•H1 -p
ro ro
0) rl
C O
•H 4HS a)
Q
£>i <&
tn
O -
rH ^O CT*
M O
4J rH
(U
ft
ro
'O
roc
ro
u
4-1
O
•^,
Q)
r^l
• 3
1-3 co
•>*
OS
m
C
O
>-i
|SjJ
"\ CQ
0 Q)
3^* "HI
•o
0 -P
tnco
M
^
O
-PCj
O(-1
O
EH
4H
O
Q)
CO
m 4^
4-1
-H
Q
i-3
ti
4-1 O
O -H
CO
-P CO
fi -H
0) 6
g <1>
0) O
^ t!3 O
CO X!
ro ft
Q)
S
X!
O
ro
0)
CO
o>
0)
o
m
>1
4J
-H
>
•rH
-P
0
0)
rH
*»-!
(U
C
0
-H
H
(1)
CO rl U
•o o cO T-I nJ
x! <3 "O
•P S fl(D 3
S Q) X)
C S3
rH -rl
ro g H
o ri ro
•H 0) 4Je -p c
X! Q g
O <1)
O H
-P -P W(U
12
«
!3
rH
C!
•rl
fa
4H
O
t*l
(1)
^10
CO
Dj-P CO
« rH
K nJ
o
«. .,_|
H tr> ro
rH 0 5
•H rH (0
ro o -P
M 0) -P
EH 0 O
t*1
4J
• -rl
Q CO
v^
- 0)
* H °
0 C CO
>H D W
• CO
CQ
C
C (U
O ft
-P O
1 \ il
••H 3
fa W
ro 'O
N C
•H ro
C rH Q
tn Q) 2
SH X! 3
0 -P 2
Q) H
2 fa
O rH
ro
• O -H
prj -i-l y
Cn C W
* O -rl CJ
X, H tO 2
•H O rH 2
•H d) Q) K
S O K fa
T ti
O 1
g -H fl
3 -P O
•H ro u
•P C!
C -H -P
O g C
rl rl 0)
•P Q) g
CO ^J (U
1 <U H
r- D W
00
0) (1)
g tn O
3 <! tJ w
•H M -P
T3 r- EH G
O 00 Q)
XI ^8 -P
O
rH
O
0)
13
Q)
3
&1
•rl
CO
^1
•XIh) ft
• <D
U *&
*• -P
Q) 3
rl 4J
CT>-H W
0) -P -H
rH W >H
rH £ flj
< H ft
.COfa ao a o
H H
• a EH
O EH U
2 W
CO
O en
2
p4 CN
O O
•
co
a ••">
H CO
fa 5J
3
fa OH
o o
EH
IS
W
fa W
Orl
* ^JO rt|
a w
a
0QH
OO
CM EH
CM co
jjj
H
1
«
o a
EHO
OEK
H p
EH EHCOM
Z> CO
a a
H H
CN
0
CN
m
•
i-i
m
'OG
fo
&£
O-H
H O
(tt rlfc-p
0) CU
fl CM
•H
S (U
H
O
I ret
CU fa
•H
&> (0
O rH
rH CQ(0 0) -H
M *O M
cu ret
fl CU CM
•r) -H
S X! 0)
• cu ret
S TJ rl CO
C7> CU
» CU O O
CU rl rH fi
XJ-H rH CU
Cu O ret -H
O -p -P O
-P rd CO CO
CQ M -H
•H O rl CU
k X) U *O
X! ret
U J
o
r-
in
CN
CO
rH
•
<4)
O
O-H
•H rH
rl.-P
-P CU
CU fig o
•H-P
rl O
rHCM
O
CM
CQ
•H
ret
CM
0)
0)
• -H
rij >H
O
CQ (0
3 >
rH CU
rH CQ
0X1
Q O
o
in
•
0
0
rH
4-1
0
CU
o
a
cu
o
CQ
cu
cs
•H
p
H
O
g
M
CU
IH
•
U
».
rj
O
H
•
4J
CQ
3
Q
*O
i
CQ
O
£
rl
(0
r«
3
1
O
•H
cct
a;
CQ
CU
rH
-H CU
(lJ ^J
fa CQ -P
CU CU
CQ -H >
<D -P >H
•a -H i
^ V^
CU -H 3
rl -P CQ
-P O 1fl to m
<U -H
CJ O
o
0
0
rH
rH
t
-P
CO
c
0
r^J
fv
QH
1
O
•H
no
ret
KCQ a
cu o
rH
XI 0)
•H -O CU
ret -P
fa CO -P
CU CU
O CQ -H >
0) -P JH
^'O -H 1
-P > rl
M CU -H 3
Q) W -P CQ
Xj -P 0 16 c! rei «w
ret cu -H
rH U 0
o
m
•
0
H
in
•
rH
r-
H
CU
^1p
4J
X
cu
EH
«.
C
0
•rl
-P
.^
•a
ret
rl
rl
H
•
2
*.
5
-P
CU
ret
S
25 -
CQ
CU
•rl
O
.p
CQ
•H
K
4J
•H
r>
fo
B
t8
0)
•H
rl
4J
0)g
0
rl
4J
O
8,8CQ a
0)
'O &
•O
0)
rl Q)
•rH CQ
O W
-P ret
ret SI
rl >1
o cu ret
•iTS
J O
o
o
0
•
CN
H
1
£
O
M
m H
o m
^1 U ?*lnd o
3 CQ rH
•P CU rH
CO -P <
•H
O rl H
•H O CU
-P Q) ^
CO -P O
C ^-H
{rt
•§
CU
CQ
0)
•H
ret
CU
•-H
O
3
CO
cu
'O
3
• -P
S W CU
- rH
*nd XI
cu o
>. 0) C
CU rl CU
rH 4-> rl
3 C 0
ret cuCM O
o
in
H
o
•
•*•
o>
O
.,-1
g
CQ CQ
0 ti
U 0
•rt
MH +J
O rd
•H
i^ T3
? «
•p
co
(U
•0
0
•H
tn
O
rH
ret
^1cuc
•H
S
CUro
cu
• rl
CM-H
0 g
^•P 9(Q <et Q}
ret M CQ CQ
rH O 3 CO -H
H XI S « rl
cu ro a ret
CM ^ U CM
o
o
•
m
o
•
m
CN
CQ
CU
o§
nd
a
o
•H
CU
o
-p
o
CQ
H
0)
•0
CQ
CU
•H
ret
cu
H
o
3
a
CQ
CU
rO
3
•P
M
-
* '^ 3
Cd (U
^ rl
X! -P
•P C!
O Q)
OH U
(0
H
U
(0
CO
•CO
fr . ^»
O 3 Q
H H
• ffi E-i
0 EH U
a w
CO
o to
at< PH
O C3
*-*
EH
CO
W
H CO
:<!
FT. fi^
o o
^^
EH
CO
O r^[
Si
• s
O flj
ZCO
§
QH
•^ ^O O
PS H
CU EH
ew to
rtj W
2^1
W
1
O 2
(< H
O EH
H D
EH EH
CO H
W EH
P> CO
52 r3
H H
•
O
o
o
•
o
fNJ
CN
CO
0
'd
•H
rH
O
3
g
g
to
o
1
o
•H
•d
(Jj
PS
to
0
rH
43 (U
•H -P
rt --P
« Cn (0 <l)
r*< 0 ^
CO -H >t
^ 0 -P 1
(0 T3 -H rH
g > 3
<TJ 0) -H CO
^•^ V 1 J i I
O -P O MH
X C 0} -H
o 0 M
>H O O
~
3
rH
•d0
0
•H
CO
o
o
0
•^
o
4J
'•-'
M M 1
1 HJ 0 -H
S 'd 'dC C
rH r-5 P & O
w o u
C CO r^
m -H 0 0
O rH T3 rH
co ft d 3C 0 g <o -P
o > to <ti
•H 05 CO g M
-P ^ 3 0 to
ft X 3 ft C
rl 0 0 0 g 0
O -H O t3 0 -H
CO -P OS > EH -P
a
'O
B *
S 0
^j -rH
K Oi
W O
C3 rH
O
PH rH
0 00
U -P
H 0
A • S
g *rH
di * J3 ^
m )_| 4-1 -H
PS 0 CO
g -P >1j 0 3 x;BC j; -P ft-
ps ^| -H O N
W 0 -P 0 C
Q rH tO O -H
w 0 c nJCM « H S
- 26 -
in o
in m
r^ *
• ^
0
in o
• ^o
n
H cr> I
rH "d
§ M
CJ 0 -H x! 43
>i O to c tr>g
•d x: 0 0 -H o3 to cs >d jB K pq
-p nJ c 2
co 0 CT^ nJ •• >i c
d d m 43 O
U -H (0 4-> 00 rH
•H g S C rH 0 4J
.d rH 0 -H 3
f t 0 C O 0 - P g H J 0
(04j^ j d d 3 ( 0 s
rl 0 O -H O -H PS
tJ>Q 0 g U d X -PO m M 0 r> 3 d
M O 4 H 0 r O X ! O O r H 0
- P - P W -P ing rH feg
0 0
p( Q .
d0DI 0d d
•rl &1
• 43 O
IS 0 H
3 0
*H U
•dm UH
rl O O
ti
5^ ^0 -H • -H
&> W !S CO
d rH M
PL] 0 "0
> rH >
d -rl M -r|
o d 0 d
> P K D
o
o
•
I>O
0
CH
CO
to1 0 0
1 -rl rH d
1 >H -P (0 -rl
ta d 0 co PS Pti
<3 -P 0 i
4 H C O ' d 0 0 > d M
O d d ^ Q d O f O
O 3 (0 H S d
d -rl 43 PS 0 3O-P<! ( j i - dJco
•H flJ MH <! 10 O fO
•P M O O d d -H
(TJ 4J -H i« O CO -H Od d ft co -H d o
• H 0 O 0 C O - P O C 0 0g u - P u 0 m - H 0 r H
r H d O d c o d - P c o f f i
0 O c o n S n J - H n J f O
-PUH'du g tpO1^
0
Q
0
•Hg0
U
rH
3
m
-p
3
-p
• -Hffi -p
CO
0
H 0
0 C
i-Q ^Jd H
0 A N
-P d
d X -rl
ffi S S
rH
rH
O
H
1
fljCT^
•H
-P
to
0
g
H d
>i O
m -H
« -Pi
X
•s
•H
3
. gj
w
* o
•H
to -Pd -H
-r| CO
N M
T3 0
0 >
ti d
CQ
fe 2
o 2 o
H H
• S3 EH
O EH U
2 W
CO
oo
- 27 -
CO
O CQ
OH S
O O
o
•
^*
H
•H
•
O
oo
•
en
o
•
10
co
W
2H
FT. Q^
O O n
CM
in
<y\
•
o
o
•
o
in
r-
in
co
n m in CO oo CM vo
• J>J
o 5;
2 CO
o^
Q H
W EH
> *$
O 3
0$ H
CM EH
CM CO
<g
2
H
|
OS
O 2
EH O
ri! H
O EH
H D
EH EH
CO H
U EH
> CO
2 2
H H
CQ
•rt
CQ
>1
H
rt
s
CQ
rt
O
0)
H
rt
03
M3
MH
-P
3
H->
-rl
-P
CO
C
H X
• -rH
EH A^ CO tJi
0 >1 rH
- d x: <u
C3 rt ftxi
Q) rH C rH
-P CM rH (1)
CO Q) »£)
M X « -H
•H rt Q)
« S S3
CQ
r-H
rt
M
0)
C3
•H
g
<U
3
f^t
0
rH
3
m
-P3
4->
•H
-P
CO
C
H ^ J
•rH
CM ^ CQ tn
U >1 rl
" C3rC 0)
rH rt &£!
X! rH C rH
O CM rH 0)
T3 0) T3
g X « -H
rt rt Q)
« S S3
ta
TS
CQ (1)
1 0) O
Q) O 3
rH f- T)
W rt C3
T3 H
Q) £
o d >i
rt xi rt
rH ^ OH W
EH 0)
H 0 TJ
ta rt -H -H
•P grH
rH fi CQ O
O <0 O 3
•n g U 2
S
rH
3
4-1
-P
3
•P
•H
4J
CQ
c
M
^• O
S3 C 0)
rt -H
-rH g
0) CM Q) N <CA: x: c; H
C! X U -H Q
nj (t5 (C £2
^ 5* 5* ^j1^ f~t *-4 I*
C3
>i O
XI -H
•P >i
•P rt rH
C3 > 0
Q) -H -P
4J -P CQ
C3 O -H
0 < S3
CJ CQ
C3 -r) C3
C3 O CQ O
(1) rH >1 -H
CP-P rH 4JO 3 rt rt
rl 0) C3 -H
-P 2 < 'O
•H rt
2 «
>i
tn
O
nH
0 rC
C3 0J-l llXi H
o rt
0) 0)
EH CQ
0)
MH tf
O
<4-l
0) O
•P
3 Q)
-P -P
•H 3
. 4J -P
CO CQ -H
C3 -P
• H CO
CM • C3
C rl Q H >,
>• rt d rt >H
rH -H ft " rt XJ 1-3
0) •« C rH -P g <
S c io rt rt o EHH « J EH CQ H
CO
0)
1 1 rH
rl O r3
O CO (X rH
CU 0) g Q)
rt -H o xl
> TJ U ft
3 CO
rH -P <3
rH CO 4-1(U >i O
U C3 tn
0 0 C3
C3 -H rH O
Q) -P . O -H
CQ rt x! -P
•O N ft-rl
S -rH rH CQ
rj O
W S
Q) 0)
g g
O O
« p<
•4-1 OS 4-1
O O
• *fc
O >, 0 >i
•P rH HJ
"••H rH -H
rt CQ a) co
•rl >H -H rH
rH (U O (1)
rt > -H >
Q) c; Be
Q D fe D
n
CQ
0)
-r)
-P
co
rt
U
•H
DI
O
rH
rH
4J
d>
g
O
H>
-•rl
O CQ
H M
•H (U
X! >
CQ -H
3 C
CM
g
•H
-P
•rl
CQ
O
ft
e
o
O C
o
-P MH
o o
CQ
H
O
EH
4H
O
-P
•H
CO
M
g!
•H
C3
- 0)
rt o
T3 C
3 0)
CO -H
rt oS co
to
EM 23
O 2 O
H H
• 33 E-i
O EH U
S W
EH
S
pS
o e>
« H
ft EH.
ft CO
«
O 23
EH O
rt! H
O EH
H p
EH EH
CO H
M EH
i> CO
S S
H H
m
ro
co
m d)
•H
-P
M0)O ft
-rl O
-P MCQ ft
IT}
rH rH
0) fO
C g
3, rl
CU
*x:
O EH
•H
•p T)
(Q C
W
"O
EH
"-P
•H -r|
COC
13
•P Q)
P >
N -rl
•H CS S
00
CN
g
CO
•H
•P
CU
CCn
co
0)
a)
0
•P
CO
o
EH
UH
O
EH -P
•rl
•• CO
(0 M
•P CU
tO >
C7»-rl
10 C
CM
CS
-P -d
c c
0) Og o
CU
<U T3
ft <U
ox:
O CO
CQ -rl
O rH
^ O co
U ft C
S a - Sfi°tJ
O CQ (U
>H 0) CO
W -P-H
-P u-d P:
Q) fl Q) 3 -r)
o QJ rH -P x:
fO -P Eq CO EH
rl
EH
0)
CO
CQ
•rlCn
o o
rH rH
0 CQ
Q) O
O
1 <4H
• X O
CO CQ
•H >i
U
H
CO
« O
rH
v tO
rl rl 0)
Q) 0) >
•H fi-rl
a
EH
D
O
CO
- 28 -
>i 1 (U
U flj 0 O 0
•H
g
(U
0)
(0
O tO CO U EH
^" (B 10
O
EH
0)
ft
tO
U
ffi O
• >i
^ -P
•r|
•> CQ
CQ ^1
C 0)
CU >
^l-rl$8
co m
I O
CU H C
rl U O
^ -rl
-P ca -P
U tO
d en N
rl C -H
•P -H rH CQ
CQ -P rH CU
fO CJ
CU -P -H
O
rl
U S W En
in
in
m
•
m
I
CO
0 fi
O O
•H
ia -P
-H (0
OCQ
-H
g
A
.
y
s
ic
a
l 
R
es
ea
rc
h
y
X! rl
^ft Og -P
•H rH fO 10
0) Id rl -H
x: c o ri
CQ O A O
(0 -H 10 -P
rl -P ^ 0)
-P <0 rl
CO S ft
a
l 
In
s
ti
tu
te
 
o
f
yp
2(jj
«
W
M
EH
H
s
CO
^ tri
0) O
• >d rH
O 0) O
EM fi
•» x: xi
M CQ O O
CU CQ 0) -H
>1-rl EH rl
tO ^ 3
ffl CO N
(U
S
CU
CQ
<4-l
O
>i
• -P
*-3 -rl
CQ
- n
CQ CU
CO >
•rl -H
cSg
- 29 -
CO
En 2
020
H H
• ffi EH
O EH U
2 EL]
CO
CO
«
U —
O CO
PH 2
En 3
O O
•
EH
3£
CO
5T -«™*.
H CO
ti S
rf
[^  Q^o o
•
EH
S
CO
sg
o 3
2 co
QlU EHIstf H
& EH
& CO
<:g
2
H
1
«
O 2
HO
9 EH
H CD
EH EH
CO H
U EH
> CO
2 2
HH
j
rH O
rH 0
• •
CO rH
in in
l^
rH
CT>
H
r- r-
CO
0)
CO
<X Jx, W IT)
rl 0) C5
C O co
O -P (tf 0)
•rH CO rH rl
•P -H O <fl(fl W O rt
N -H
•H rH C7> *4H
•H (TJ (0 O
H g rH
US M (X C
•P Q) -H
co 43 'H Cn
>iEH O -H
r-l rl
U 0
<4H 4-1
o o
Q) (1)
•p -p
3 P
•P -P
•rl -H
4J -P
CQ CO
C G
H H
rH rH
<fl >i (0 >iH Cn H b(DO • (I) O
• T) rH CU 13 rH
En <1) O (DO
En C -En C
* X! 43 M 43 43
C O C O O O ( I J t o O O
<U CO a) -H f3 CO 0) -H
> -H EH H Cn-H EH M(US p -H S p
l-l CO ISJ CO CO N
CM m
o o
• •CN n
0
o •
to
CM O^
1
rH
1
^ 6
«W (1)
0 43
o
CQ
0) co ca co
p <U d)
O1 M rH -H(0 (0 ItJ rrj
a--1 o p
O 0 -H -P
O t^COH
 'd, ort Cn H H
-P rt o (0
CO rH MO
>lf^ 4J-rl
M 0)
U CM
>i
•P
•H
CO
M
0)
>
rH -H
0) C!
co D(0
PQ C
r3 2
m ^ O
O -H Q
. nJ cj
>i U EH 2
4J H
• -rl • rH fc<
W CO > (fl
M 2 C Q
- o) <! - o w
>! > S fi -r) EH
fl -H H OJ 4J H(DC ft, P (t) 2
& D EH tD 2 5
"
CM
rH
O
•
m
in
•
r-
(l) i
o M 0) O
-vi n-i r-i i • tjCN \J •-* r— 1 1 M
0) co A g -P
•P nj f3 O O
O Q) 4J M Q)d) 2 co ft
OH C CQ
•H 0) 0) -P O
tnco O 43 H co
O c tn co
H f3 nj -H >i nJ(0 C -O J XI S
M (0 C
(1) P «*H CO -P
C co 43 O <1) $3
•H 0) rij ft (!)
2 -H CO O fi >i
rrj f[J ^ J 4J "U H
H3 P (1) C O rl -P
flj -P M 0) CO rtJ (U
O CO rtj'g H 43 g
M
PQ
0)Cn
13
•rl
M
o
g
fTj
U
. m
o o
• >1
CO -P
•H
- CO TJ
H M C
H 0) <fl
Q) > H
M -H en
Cn f3 fi
< D W
o
M
•
vo
o
•
<y>
in
H
nj
g
M
0)
£
c3
CO
Tl 0)
0) -H
M Tl
1C P
M -P
UH CO
(3
H
f3
0
•d
c
o
rl
4-1
o
• >1
h) -P
•rH
- CO T3
C M C
•H 0) flj
•P > H
CO -H en
m c c
« D pq
in
r^
»
CM
CO
•Hin w
H >l
n)
s
c o
•r) -rl
S g
bi
o •>
rl O
4J rH
0)
M
3Q
• -p
O-H
CO T3
O -H Cn
M C C
ffl D W
O rH g(0 3
•H -H
rl O
I 4J H
•H CO (d
-P Q) U
> 0> C
C EH <0
O C CO
•H O Q)
en-H c
O -P Cn
>
-P
CO
H O
,^
-r< "0
rl M
0 0)
>
2Q
O
O
CO
co
fa 2
020
H H
* ffi EH
O EH U
2 W
co
Q $g
<j
pL| Q^
O O
N
""*
EH
CO
w
H CO
2
P4 5?
O O
•
EH
5
CO
SH
Qj
* ^-O S3
2 CO
QH
WEn
iS
«H
ft EH
ft CO
>
H
1
Pi
O 2
EHO
<H
CJJEH
HP
EH EH
CO H
CL| EH
> CO
22
H H
in o
in
o •
VD
CM
0 0
rH
•*• o>
CM
s^
1 *-l
0) to
ft -HP g
>H 0)
ft .*"!o
•P O
C Q)(U O
o
CO O
0) CO -H
C QJ £
•H -H J3
§ ** E*
J O
H
O
-P
0) CO
&> -r)
• CD M
_im
• o «w
ID U • o0
C JH * -P
o m c -H
•PS T3 O co 'O
tx> C C -P >H c!
C C O io fi CD "J
C7» fl) f4 CT> rH -H tj>
T3 3 O fl C7> C C
w aj w pq P w
CM
rH
•
CM
in
CM
^
CO
0)
•H
T3
3
-P
CO
mft
CO
•o
rH
C
0)
T3
•rl
J_|
O
"E
(o
o
<4H
O
,^jj
•rl
• CO
0)
0 ^
- 30 -
O
n
in
CM
oo
CO
H 0)(0 -H
O -P
•r^ ^J
•P 0)
o o
O TJ
c cu
0) -P
u CD
CO rH
(U 0)
c «
•H
in
CM
CM
in
o
n
in
in
1
o
-P
o
<yft
CO
>_i
0)
^ >i
HJ ft
^5 0
CO O
CO CO
-P
o
rt
I1
H
>i
•P
•H
O
O
rH
0)fc
(U
ft
M
0)
-P
CO
0)
•s
C
2
IH
O
• -P
h) -H
CO T3
«• M fl
0) ci) nj
J^  IS rH
nj -iH t7>
Q) P! C
CJ P W
0ft
0)
rH
-P
. CO
m
o
^• QJ
2 2
. MH
2 0
•a -P
O-H
O co
£ H 0)
C QJ C
<U -H EH
li f^
^1 KH
0 P
S -P
C
. OJ
• <4H
ID O
H -P
rH -H
Q) CO
c nd QJ
0 >
Q -H
o d
2 P
n
3
Q 'O
rH CQJ rd
-P rH
C en
m c
U W
-<4
ti 2
020
H H
• ffi cH
O EH 0
2 W
CO
CO
0 —
O CO
2
Pn P5
°H
•
CO
w
H ro*j.j
pL| K
O O
•
cn
o a
• §
o 53
2 to
2
0
Q H
W EH
t> ^
O O
PH H
fL| £H
cu co
[>
2
H
1
OH
O 2
EH O
<! HCJ EH
H D
EH H
CO H
W EH
?> CO
H H
^3*
00
O
r^
1
O
>-l
4-j
Q)
cu
rH
(tf
-P
£
Q)
£
•H ^(
>H Cn
0) O
Pii— i
X
W
C^n
>-i
rj
XI
a
-M
T3
fj-T
• *l 1
rD O
• ^a -P
•H -O
*• W C3
(T3 rH (0
rH 0) H
*0 K* -P
K-H 0
- c o
O ED co
- 31
o o o ^*
o in in
O f» •
n va
o o o
o
n o r H
rH
r^ * CN *^J* !"**•
i i
O -H W
W CTi >H g C
0) n -P a) o
•rl W (1) X! -H
-P -H C P4 0 -P
^ w o o (d
Ol rH M rH O -H
O (0 rij (0 -P
r) C O <•« W
PM <C 1 - H O )
CnrH >
O rH o Cn O nJ C
•H ffl »* C H O H
4J U -H rt -H
0) -H CJ -P M CnrH
C g O (0 0) O tO
Cn a) Cnd C H U
nJ ,C M -rla u •< g
0
Q) 0) 'O 0)
rH Cn H -P
- P 1 3 0 ) 1 0
W -rl -H 0)
(0 >H <4H Xlt> .h m o
^ M ^ CJ
rt) (0 r-j (rj2 u co a
^ MH 4-1 4-1 MH
O • O O O
a
-P • -P O -P -P
^ -rl ^7) 'rl -H ^ -rH
d to 'O to 'O ^ to n3 C to n^
r H U O J C " M C r l r ) C f l r l C
o o ) c J t J c o ) n J <i)<i)nJ g o ) ( 0
O > >lH O > r H C > - H W > r H
C -H EH Cn O -H Cn H -H Cn to -H Cn
3 C C J O C J C 3 C C 3 C J C
CdD W C O D W E n D W ts iDW
0)
I
